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Hydraulic Table Elevator

Mr.Weerayut Teeraleékul
Mr.Sirisit Limsuwankeree
Mr.Satip Rungpunyarat-
Mr.Ekacchai Juntasaro
Asst.Prof .Thaveesak Techareon
(Adviser)
Academic Year 1988
stract
This project deals with an elevator which raises ﬁp or
lowers down an object vertically by means of a hydraulic {luid
power system and forces being applied from a hydraulic cylinder.
These forces are generated from pressure inside .the cylinder and
their values can be set by adjusting the relief wvalve.
High-pressure hydraulic oil is transferred to the cylinder by a
gear pump. An electric motor is-used to drive the gear pump. A
direétional control valye controls the elevator’s flight. This
develgped machine was constracted to suit the requirements of its

needs, capacity and cost.
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A1 Qmﬁﬂﬁm 89 E]qﬂﬂ et

P, = 4 ki
Q, = 12 1/min
n, = 0.85
P = P_ 60040 /Q_
WYUEN P = A%6P0%3.85/12
= 178 Pa
AT TS
F = P*A —I}
t = h/v \
et = LaaﬂﬁﬂﬁquﬂﬂﬁﬁﬁqﬁﬂssnaﬂLﬂgauﬁxiﬂ—aaﬂquW
h = ﬁaﬁﬁﬂﬁaﬁﬂizuaﬂgu = g.1m. ! .
YA t = 9.1/0.85994 = 1.963 sec.

7SHUﬂa1ﬂ (mechanism).
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Rkl = (WHW_)#COS(2)%1/2
R = (W+Ws)*COS(@)*l/2¥lz
W+Wy
wew ify 2
2

S

AR*la+(W+Ws)*COS(@)*l/2

F¥l, =

e R F#l | = (WW_ ) *COS(B)%1¥1,/2%] + (W+W ) *COS(B)%1/2
F#l, = (W) #COS(2)#1 |
"W = Fkl, /COS(8)*1-W_
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d thmamnienssivann lEna link

.= sin (d/1)
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WAaR1N @ = @ -9

max min
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ac = ab + bc’
’ o z
ac =«Jab + be
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qzi@gamamanizuaﬂLﬂTaianﬁﬂﬁQWﬂgmﬁguLﬂﬂﬂu ac

A2 Wit ssosnang Qu
(1ua%) : (Alandw) aseuan’lansaan (83d1)
h , W+'W; (1BuRLuag) ,ac Gmax
1.00 2238,20 gy 15;65
1.10 2035,59 NQE A \\ 17.26
1.20 1873, 44 31,03 ‘ 18.80
1.30 T 100N\ ' 28.68 20.41
1.40 1607 .14 26.62 22.07
1.50 1500 .46 21.85 23.73
1. 60 140226 23,22 25.51
1.70 1319.88 21,48 27.23
1.80 3 ) 20,59 29.06
1.90 ) 1174.12 19,44 30.95
2.00 1111.74 18,41 32.90
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o ¢ L] ar ‘ ’
duadnendmduqunsalussuuneniy

“~ o 4 " N oo, . [
-, Anyanyal %o )L oF o TeAnm .
. roldom line, working
—_— rigaugy line, pilot
———————————— NoITSULRINU line, drain
° Yosarie connector -,
. . -
U rindau line, flexible
' fArmnamiy vavosay direction of flow (air)

AanmamyInavanindulsatadin

ot

direction of flow (hydraulic)

—4{\— -——I—— vianiounu line, crossing
- - I nafany line, joining (tee, cross, etcl)
—_———t viannqaﬂu plugged port
—2 nanaauuudsulale

restriction, fixed

A =ty - JI&2 e
| vioduInandudmn line to reservolr
L UagyriasginfiaTsdiniaii < above Tluid
vievdulnandudann line to reservoir
o I | meurioaQéhn’in:ﬁ'uﬁﬁﬁu pelow fluid.
TN , , :
—"f naIsuIIWN line to vented manifold
- 1 adURsdavianissiiansadny quick disconnect
-1 - e e 1 e X R
N wuulififdnnga nRIaanuay 2 a9 without check connected
l Alldsnananidrianaadiy quick disconnect
upulifidangs lildnadu without check disconnected
AURwerantiziiansadny quick disconnect
: wupiiiFands, dfssarduag 2 W1 | with two checks connected
—{ G AURsrerian1eTiianaainy quick disconnect

- - s 1 L] -~
wpuiidanda liladaiu

with two checks disconnected
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-Be
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7
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w ¢ &

Tulsatednuuudsdaiiniiine
- i ™ > aa -
T lule fHameluamadm

fixed displacement
hydraulic pump

Tulzarefnuuudsdasimiine
- u" ' o Vet a 8
A Uius luladinanelnasamne

\

fixed displacement hydraulic pump
_ flow in two directions

vulaasafnuyuyivadasims
Tnala fifiemalnamadun

variable displacement
hydraulic pump

Julaasadnuuudiuadannii
nald Thamalnagainie

variable displacement
hydraulic pump flow in two directions

Un'leasadnuuudiudmsainis
Tnald Inrraumuaiuen
uaz lnanmaden

variable displacement
pressure compensated
hydraulic pump

p by
IasdaemeausziaIadthay
(Tuaad)

compressor and blower

P e R @

Jugyanng wis 1AT03gany g

~

'

vacuum pump
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4 14
Saundneadiviune L aaslussuunhdeeiusasiva

vawma T laaTadnuuuyiuan
Wld wyulafiamadion

fixed displacement

hydraulic motor one direction

yawwa T laatadnuuuyiuan
Ll wyuldine siiemna

fixed displacement

hydraulic motor two direction

uaaas laatadnuuuyiy
e v\qu'lﬁ'ﬁﬂmakam

variable displacement
hydraulic motor one diection

vaaelaasednuuuuiuamla
mgu'lﬁamﬁﬂmo

<. variable displacement-
hydraulic motor two directio

A%

TumTouaiao Tlzatadin Wonyuld
: -~ ‘ - k4

i na lunesiiaadududdeu
e uastanduuame ¥

variable displacement
hydraulic pump-motor

R EAL R CERE TR HITE b
wywldspafianiy firm1eas 180°
(vavae T laATaR NULLNULNIS)

‘oscillating hydraulic -3
actuator

qﬂnsﬂiﬁﬁﬁé’qnunuuuquun‘ia,
wynldgasnaniy fian1oas 180°
(vBrAa TRUKLUNYULNTL)

oscillating pneumatic
actuator

« va -
uaiaa TaunyulanamMadon

« v -
uamaqumﬂaaamﬂma
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NIzuBNFUTRMIIIUNINGLT

ns:uangu’nﬁnﬁwmaaqma
ﬁﬁmgutam '

double acting cylinder
single end rod

m:uanguuﬁmﬁwmaaama
i luiri iy

double acting cylinder
differential rod

ns:uam‘z‘wﬁﬂﬁ'muaaama
1 2 Mugy

double acting cylinder
double end rod

NIZUENGUIRANWIMAE NI
- y - v
AfunIzunndaniarig

e

double acting cylinder
fixed cushions both ends

nIisue ngu-nﬁﬂﬁ'muamma
figanunszunnyiudld

double acting cylinder
adjustable cushion advance
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¢ ¢
ondnwndiudiign

basic valve

D r l J 182 (187 1 AIWNUY, 2 FUNKI
UAS 3 ATUNKY) envelope
g |
[ ' - ) «
I SRS CAUERR R UG LRPR LR . ports

[ T 1 T S gesemulinndaia ; ports, internally
s Yaiganu blocked _
LJ ke ” it X sasmemeluinaude flow paths,
T fanInu

internally open

1matlasta

manual shut off valve

Nita-daagludumisla

on-off valve (off)

i a-eayludumiuie

on-off valve (on)-

€ & -~ - L4
RINUANY(VTAINRT)

check valve

Nmnunauriausy Wit
Tnadoumalaidlalidygranusu
wmuny wuuiaulddale

- =
pilot operated check vahil
(operated to open) ;

MEunAuLLUTIRU
Uale

pilot operaléd check vabl
(operated to close)-




-51=

: 11§1muquﬁﬂmauuu two-position, two -
[ l .IJ: 2 fiANY 2 AUNUY way valve (2/2 d.c.v.)
Unata normally closed
MRIAILAUAIMNIL DY . e
= . KA j two-position, two way valve (d.c.v.) i #
= 2 iFM3 .2 AU : DNy open -
Unaita

11§1ﬂ1uquﬁﬂmouuu 3 i
2 aunds Unatla

three-way valve
two-position (3/2 d.c.v.) normally clos

BN

11§1n1uquﬁmeuuu 3 figm9

T 2 fumnis Unaidle
| o -

f MEMUANTIAMIILUY four-way valve
1 4 Yiem1 2 Aundd

two-position (4/2 d.c.v.)

LA

'J'témmquv‘mma
WUU 5 AANIY 2 Aunuy

five-way valve
two-position (5/2 d.c.v.)

« -
11azn1uqum.mwu.uu oty Usive
f nm?'n . threé-position (4/3 d.c.v.)
auniInatanua
1‘151muquﬁﬂmauuu ports open in neutral four-way valve ;
“ l l — l X l 4 NIAMI 3 AURUY three-position (4/3 d.c.v.)

AuniInaatanua

ports open in neutral

11§1n1uquﬁnmeuuu 4 iAMm
3 B "R -
3 MUy woﬁagv\umaﬁmu

T el |
anqmmnﬂn
v

four-way valve
_three-position (4/3 d.c.v.)
tandem center
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5 NDMUUATINAK infinite position

- wyuynata normally closed

E:lw 11§1ﬂ1uquﬂ’nuﬂ"u infinite position
, wuunaita normally open

M IMURUAIVAULULINTY
suriamuguinmuln
(wwun3zitleemeata)

relief valve
internal pilot type
(direct acting type)

NFIANUIULLLTNH
furiemuguIINNILUan
(suunszvintaonadou)

relief valve
external pilot type
(pilot operated type)

MmfssuluTsvLiuudnuuy
ﬁwnus‘a‘:uﬁan’mqua‘mmulu
(wuuntzvitlaonss)

safety valve for pneumatic
internal pilot type
{direct acting type)

nmiTAuluTsyuiiaugdn
uuuﬁumé’wviamuqu
AINALUBN

safety valve for pneumatic
external pilot type

NMwanTENIulay
n'amuqua‘mmuuan
Taunuiniunuluansa

unloading valve external pilot
internal drained
remotely operated

Mavasaun s Inaanua ey
vhnutcluviamuqumululau
@79 TTULdTRNERENIER

sequence valve
directly operated internal pilot
external drained

NAINARGUN T IMaaTuAINTH
rswlagrieniuquatnmunan
-
TTWUTUMEUE NG

sequence valve
. external pilot
external drained

e ey . isaci
| : ancing valves
|| = NHINVGAUIY . " i - 23

: "‘E M v (pressure reducing and relieving

! SUWUINUNIBUEN ; A
l"—"i e k- Ly valves) external drain type
B ___r-T_II_
1]

: | ! WININI brake valves
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¢ A .
1'\a1mus3um1nﬁ‘u (na)

11a11aa1aumﬂnamum’m

duupuiidands vewmlaove

munumu'luIauma TTum
MadumenanIdn

sequence and check valve
mtemal pllot :
external dramed

MoTesR UM InanuANeR
wwuiidandr mewleore
munmwnmuuan Tsun

; u'ummuuam—m

sequence and check valve
external pulot
external drained

7™ ﬁuann?mwa‘mmi'mﬁ'n
m‘nﬂ‘nmaqmulu mo‘mIau
riemugumolu R et
mulu'na'z

counter balance valve with integral
check internal pilot
internal drained

NEIuAn vs"sa’né‘:qmi'mﬁn
fiFandegniulu ulay

YigRIUANIINMIYUEN
.mumuumulm'\m

counter balance valve
with integral check
external pilot

internal drained

< - et <
aulnaadianinga
dUsanvsuTRalTRaN T
ﬂau:uuﬁtin'né‘zagn‘\u'lu

s

unloading relief-valve

raciem ! 3
| ~ 2 /-
‘--[ v NAIRANITNAY pressure reducing vaive
) : ;
e ¢ [ &
L _[} MRIVANIUAU pressure reducing valve
1 uuuﬁvinmuqmqnmuua n using remote control port
(L5}
e g X q
| :_ij | NINANINAULIY pressure reducing valve
| TWE fiFandegmulu with intergal check valve Z
(L8] L
‘ R =
r-E:jw 2182UTUANVAURNULIY airline pressure requlator k2
|L Ty R ETpl] (pressure reducing valve) %
—ad 3
MR ITURUUUTILY balancing valves (pressure reducing |
u'\uumu'lu and relieving valves) internal drain type‘




11a1muﬂuam n'rx'l'nn

21§ INIUANEATINT 1A
1.I7um‘1a munu‘la 2 i
'luumrmruu

non compensated
flow control valve

1'mmmmam'1mﬂwa dmm
‘1amunu1amemm fifandn
aqmulu

non compensated
flow control valve
with integral check

ﬂémauqué'ﬂﬂmx'lm Uiu |
A ld TnTTairaaNuaY
wsdouwmslivasy

~

pressure compensated _

flow control valve

NIMugugaTIMIing Uium
dmuguldmadur ImIvemy
awen fifadagnialu

pressure compensated
flow control valve
with integral check

11§1ﬂ1uqué'nﬂn'\11m Uiy
m'lé'ﬁmwamuqmuqﬁua:
auen adaumalizauny

temperature and
pressure compensated
flow control valve

Mfanugudaimiine Uiy
m‘lamunu‘lﬂmamm ins
mrnuqmmuua.m'\unu fvin

'J’m'zay‘mulu

‘temperature and pressure
compensated flow control valve
with integral check

11§1muqu5ﬂmmﬂnauuuﬁ
Marvsanuanysznaunioly

flow control and

' reiief valve

_(power saving value) valve)

]
X PR LTRSS flow divider valve
I ]
: e
o AN TIARaRA deceleration valve
i woyln@da - normauy open type -
it « :
x N
L gy :
O MRINUIINMITIARDOUN deceleration valve
wuudn@te normally closed
.

R
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T invdamnuen

© pressure gage :

mﬁaqiuuqﬁ i

temperature gage

g oui 4
wInsiadaItmina

flow meter (flow rate)

vowRa T I

electric motor

- o
lﬂTaJU“ﬂﬂ“ﬂ’\ﬂﬂ"lUlu

internal combustion engine

NIFSHUNRINU
- -
wuulrsy3a

accumulator,
spring loaded

IRFUNRINN
wuuldude -

accumulator,
gas.charged

‘unsaiuninasluszuulaasedin
< MTgunasinu

pressure source
(for hydraulic system)

unaaumasluTsuuiiuudn
NIAURAII WA

pressure source
(for pneumatic system)

AamaT nIomaTuney
wianies s wmiuszuulantedn

filter or strainer
(for hydralic system)

fuunu TTuuHIauile

separator manual drain

¢
Aound numgu-]
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T =
duuni 1zunevn lauda lul@

Hawme (n709auda)
fmTuTsuuiiauu@n
- : o va
fnszneiuuulsadiu sz

filter with water drainer -
manual type &

P

. Wawmef (n1adsuda)
fmiuIsuutiauudn
—-d H -~ -
FAvzunein wuuszue laoda luadd

. filter with water drainer 3
automatic type i
(for pneumatic system).

heater 3

gunIailinnuiou -

: 2

'

= - A

qﬂnvmmuquqmw;u temperature controller %

e N AN B ’;.
gunItinaan cooler A

= -

qunytidewindundain

" Jubricator or oiler-

fminTsyuiua@n
¢ o - ‘
T gunIniALEDs Siica
] FMIUTTUURIMNAN :
-
IR T g T - sefvice unit or
it | @ ; qunTlfujeqmumnauda .
1 air pressure control unit
——— / W FIATAUAU pressure switch
2 : 3
P = pressure intensifier or
—% — qﬂmmwum'mau
: booster

é’zycyanum‘gu'] (na)
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o ¢ ) a » o L4 ¢ .
dupdnvaya1sn15Uvdu 149182999

-~

o S X i
mllumslendaniietsy

manual (basic symbol)

4

d ~ ﬁ’quni'm . ~ lever :
) (t‘ Yuna push button
221 mnduu pedal

C:I ‘a_w. plunger or push !égr ,

N‘{ U39 ;pring

cvli 'ﬁanﬁ"mhufﬁm?n?’mﬁa detent
@:C gnnéonaaaanje roller
(F_* gnné\mﬂn‘nﬁm roller trip or single acting roller ‘
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o ¢ * ¢ . b
é’q,xtyanmum’f%nﬂﬁqﬁ'u'lﬁ'na'mmnu (no)

— . & » 4 4 ; 3 3 : s . 4 -‘
o lufusudvamaiauanizvinlavasa | solenoid operated (single winding) -
i d <o e Iﬁﬁu&véﬂamaém:éﬂﬁuma ; solenoid operated (double winding)fr

i i

pilot pressure pilot pressure

__b_l __._l 0= nizilauase
(W2

gnasludy iuanadue) remote supply

(Wagnafiu fuauauingu) ; (direct acting)

L y £ 2 . pilot pressure
: AVARMUANITNEME NI Ly ) 8

E{ 3 internal supply

nizf laumnedoy :
) (indirect acting)

CEC . - TATUAIIUGR ; pressure compensated

} = « PO g . solenoid controlled,
; lafusudniunuauaut ;
g S 3 pilot pressure operated

AU i
(for hydraulic)

- « - solenoid controlled, g
Iqauammuqum'mauau

(7] i pilot pressure operated
(for pneumatic)
e TofuaudnTonuduingu solenoid or pilot
%_ AU pressure operated
i (for pneumatic)
- . solenoid or
[ ToduaudnTanmuduay
%‘ TR pilot pressure operated
(for pneumatic)
—_ lafuandnie solenoid or
o faaulnnau manual operated
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